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Wheatstone is not one of the easiest scientists to write 
about. Time has simplified matters for us by ‘immort- 
alizing’ Wheatstone solely by the resistance bridge 
which now bears his name. This is but a single ingen- 
ious device of a great inventive mind whose impact on 
the progress of experimental science in the 19th cen- 
tury has yet to be fully appreciated. Building on the 
theories of others, he had an eye for recognizing useful 
and practical applications, which then became perm- 
anently adopted as basic experimental techniques, but 
unfortunately in the process of dissemination the name 
of Wheatstone has in most cases become separated or 
forgotton. We may quote as a few such examples the 
stroboscope, the air wedge for observing Newton's 
fringes and the use of rotating mirrors for measuring 
small time intervals, besides a whole range of devices 
stretching from a polar clock to one of the first forms 
of typewriter. 

Wheatstone was brought up with a musical back- 
ground, his father being a teacher of the flute. After 
attending a private school in Gloucester, young 
Charles was apprenticed to a musical instrument maker 
in the Strand, from which time he developed a thirst 
for scientific literature. An early work he absorbed was 
Volta’s classic in French on electrical experiments, 
many of which he repeated. By 1823 Wheatstone had 
his own instrument business. One eminent visitor to 
his shop was Professor Oersted to whom Wheatstone 
demonstrated some experiments in sound and was no 
doubt reassured to find that the Professor had been 
working on similar lines himself. Reference to this 
exchange was made in Wheatstone’s first paper of 
1823, read at the Paris Academy of Sciences by no less 
a person than F Arago and subsequently published in 
French and German. Wheatstone was fluent in both of 


‘these languages which enabled him to be conversant 
with the work of continental authorities. Shortly after 
this Wheatstone was made a member of the Royal 
Institution (Faraday was made Director in 1825). 
‘Owing to his inability to conduct lectures before 
audiences, the services of Faraday were secured for 
delivering most of hiscommunications. 

A paper of 1831 dealing with the transmission of 
sound in solid conductors is particularly significant 
where in one passage Wheatstone reasons that since 
‘sound travels faster in solids than in air then if a per- 
fect conductor of sound existed, “it would be as easy 
to transmit sounds through such conductors from 
Aberdeen to London as it is now to establish a com- 
munication from one chamber to another.” Communi- 
cations over long distances was to be achieved shortly, 
not by sound in rods, but by passing electric currents 
along wires. About 1830 Wheatstone concerned him- 
self with the fact that many commonplace vibratory 
phenomena, whether sonorous or in the form of elec- 
tric discharge, cannot be followed by the eye. To 
establish whether an electric spark was oscillatory or 
not, and what duration it had, he employed a rotating 
mirror to observe the phenomena. This principle was 
extended to mirror faced prisms and polygons. One 
other practical device which sprang from this work was 
the stroboscope. 

Wheatstone’s scientific debut occurred in 1833 with 
the publication of two great papers, On Acoustic Fig- 
ures which was an original investigation into Chladnis’ 
figures and, the other, his epoch making An Account of 
Some Experiments to Measure the Velocity of Elec- 
tricity. The results of the latter experiment were in- 
correct being one and a half times too high (explained 
by the particular form and layout of wires used) never- 
theless the use of a rapidly rotating mirror to measure 
small time delays proved to be invaluable to the ad- 
vancement of practical science in electricity, optics and 
sound, The apparatus consisted of a Leyden jar and a 
long length of coiled wire so arranged that three spark 
gaps (one each at the end, middle and beginning of the 
wire) were adjacent. When viewed with a rotating 
mirror with axis of rotation perpendicular to the line 
of gaps, the line of the images would appear obliquely 
displaced. It is interesting to note that had his nephew, 
O Heaviside, already given his important contribution 
to electrical long line theory, Wheatstone’s result was 
capable of accuracy to a fraction of 1%. The applica- 
tion of the rotating mirror to the velocity of light was 
laid out by Wheatstone though there is no evidence 
that he performed any experiments. One of his ‘ideas 
was taken up by Arago who because of poor eyesight 
did not complete the work. 


Foucault adopted the rotating mirror method and 
eventually in 1850 gave the result that the velocity of 
light is inversely proportional to the refractive index of 
the medium, a finding in contradiction to the Newton- 
ian emission theory of light. A rotating prism was also 
employed by Michelson in his determination of the 
velocity of light. 

On the strength of his works Wheatstone was elected 
Professor of Experimental Physics at Kings College 
London in 1834. In 1835 a paper Ont the prismatic ana- 
lysis of electric light represented another first for 
Wheatstone in his suggestion of distinguishing metals, 
particularly in small amounts, by spectroscope analysis 
of their vapours, but it was left to others to classify the 
spectra so formed. By 1837 Wheatstone had digested 
Ohm's classic, though neglected, work in German on 
the galvanic circuit originally published in 1827. 
Wheatstone was almost a lone voice (there was Henry 
in the USA) in understanding the significance of Ohm's 
contribution and indced in realizing the future benefit 
to society that lay in extending electrical science. 
Ohm's first public recognition, due to Wheatstone, 
came belatedly in 1841 when the Copley Medal of the 
Royal Society was awarded to him. 

The year 1837 marks Wheatstone’s involvement in 
the establishment of the electric telegraph in the UK. 
(The same year showed that he had already extended 
his ideas to cover submarine cable communications 
typically ahead of most if not all others. He was pro- 
posing to a select committee of the Houses of Parlia- 
ment in 1840 the practicability of a Dover - Calais 
cable and in 1844 he conducted experiments in Swan- 
sea Bay). Although Wheatstone’s instruments were 
employed in the electric telegraph systems, his name is 
inseparable in this venture from that of William 
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Wheatstone printing telegraph (1841). 
Lent to the Science Museum by King’s College, London. 
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Fothergill Cooke but for whose enthusiasm and acu- 
men for commercial exploitation Wheatstone’s de- 
vices would probably have remained lecture room 
demonstrations, at least long enough for Morse, Vail 
and others in the USA, or for that matter other work- 
ers in UK, to establish their schemes. Cooke later 
formed a telegraph company to which Wheatstone 
sold his inventions for the handsome sum of £30000 
but he still continued to develop more sophisticated 
devices, including an automatic transmitter using a 
coded punched paper tape input. Some of Wheat- 
stone’s instruments were in use by the Post Office until 
1940, By 1868 (the year Wheatstone was knighted) 
16000 miles of telegraph had been laid. The railway 
authorities were generally slow to appreciate the po- 
tential of the new invention but one event which 
secured popular interest was the capture of the murd- 
erer John Tawell in 1845, resulting from a telegram 
sent via the electric telegraph from Slough to Padding- 
ton, It is interesting to reflect on the parallel incident in 
radio communication with the apprehension of Dr 
Crippen, 

The famous ‘bridge’ emerged from a general need 
for accurate measurement of electrical quantities. This 
was still a time when scientists adopted personal 
standards of an astonishing variety — Wheatstone 
used as a standard resistor 1ft of copper wire of 
diameter 0:071 in and mass 100 grains. Resistance was 
expressed in terms of ‘reduced length’. The ‘ohm’ was 
adopted later at the Paris Conference of 1881. In the 
case of resistance determination, the method of sub- 
stitution suffered from fluctuation of the emf of the 
cells in use. An English mathematician, S H Christie, 
gaye a resistor formation in 1833 in which Wheatstone 
saw, with modification, an accurate null method that 
overcame the problem of uncertainty of cell delivery. 
The memorable paper of 1843 dealing with the 
Differential Resistance Measurer gave full credit to the 
idea of Christie, Also contained in this paper was the 
naming and description of the rheostat. 

Instances of Wheatstone’s grasp and insight into the 
work of others are numerous but one occasion where 
this characteristic faltered concerned Joule’s great con- 
tribution to the evolution of the principle of conserva- 
tion of energy. Joule presented his paper to the Royal 
Society who rejected it. One of the referees who re- 
mained unconvinced of the soundness of the 1843 
paper of Joule was Wheatstone. 

Only a brief mention can be made of the other fields 
into which he made extensive studies with no attempt 
at chronological order, because of Wheatstone’s prac- 
tice of leaving most of his scientific notes undated. 
These fields included polarization, colour, and aniline 
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dyes with a keen interest into the newly emergent 
realms of electromagnetic phenomena (he invented a 
self-exciting dynamo) and luminous (that is discharge) 
tube phenomena. 

Wheatstone was conscious of the gaps in contem- 
porary practical physics and he strove to produce 
devices of universal application. He was a scientist 
whose intrinsically sound ideas often stepped beyond 
the capabilities of the technology of the day, with the 
result that apart from the resistance bridge which bears 
his name the many other contributions to science and 
technology which are more completely his are for- 
gotten. 

Of his personal life, little is known except that he 
married in 1847 and had a family of five daughters. All 
his surviving papers seem to be records of scientific 
matters, his researches continuing unabated until his 
death in 1875. 


Further reading 
For details on the work of O Heaviside, consult his 
collected works, volumes 1 and 2. 

Joule’s contributions to the principle of conserva- 
tion of energy can be found in The Scientific Papers 
James Prescott Joule, volumes 1 and 2, The Physical 
Society of London, 1884. 


